Abstract This study is based on a sample of 3,374 immigrants from Cambodia and Myanmar who worked in 17 different provinces in Thailand. Many immigrants workers had not even heard of HIV/AIDS before coming to Thailand, but most have received instruction about HIV/ AIDS from some source in Thailand, and a large majority are now aware of HIV/AIDS. While immigrant workers in Thailand are fairly knowledgeable about the risk factors for HIV transmission, important gaps remain. Women, persons with less than five years of education, seafarers, agricultural workers, those who do not personally know anyone affected by HIV/AIDS, and those who have not yet received instruction in HIV/AIDS are the ones most likely to have gaps in their knowledge of HIV/AIDS risk factors.
Introduction
Internal and international migration have played an important role in the spread of HIV/AIDS throughout the world. There are multiple concerns about the relationship between migration and HIV/AIDS: migrants might bring HIV/AIDS into a host area or country; migrants might acquire HIV/AIDS and transmit the virus to their home areas or countries upon their return; and migrants are often a medically underserved population [1, 2] .
Although Thailand has achieved great success in slowing the AIDS epidemic, prevention efforts must keep pace with a changing environment. A recent United Nations review of the situation in Thailand noted that more research and prevention programs are needed to address the vulnerability to HIV infection of seafarers as well as other migrant workers [3] .
In order to control the spread of HIV/AIDS, widespread knowledge of HIV risk factors is a necessary but not sufficient condition [4] . Lack of awareness of the transmission routes of the disease and elements of highrisk behavior lead to the inability to protect oneself from contracting the virus. A considerable literature, in fact, suggests that lower levels of HIV/AIDS knowledge tend to be associated with a lower likelihood of safer sex practices [5] . However, the fact that individuals with high levels of HIV/AIDS knowledge often fail to follow safe sex practices indicates that knowledge of risk factors alone is not sufficient to prevent the spread of HIV/ AIDS [6] . For example, Bernardi writes, ''[i]n sub-Saharan Africa an almost universal awareness of the serious consequences of AIDS and of the sexual transmission of HIV co-exists together with a reluctance in adopting consequent preventive measures'' (7:111). Simbayi et al. [8] make a similar point regarding the youth in Cape Town, South Africa. The fact that a high level of knowledge of HIV risk factors could co-exist with risky sexual behavior in the same individual should not be surprising. This is entirely consistent with the argument in the classic presentation of the AIDS risk reduction model [9] . Catania et al. [9] argue that AIDS risk reduction is a process involving three aspects: problem perception, commitment to change, and taking action. In the context of this model, it is entirely plausible for someone to be aware of the risk factors in HIV transmission and yet not take action. Becoming aware of the risk factors is an essential first step, but only a first step.
There are approximately 2.5 million immigrant workers in Thailand, mostly originating from Myanmar, Cambodia, and Laos [10] . However, only approximately 25% of the migrant workers are registered. While some of the documented workers may have access to health information and services, there are still various systematic hindrances to full access. These include stigma, discrimination, language barriers, cultural differences, and occupational contexts not lending themselves to health care and information. In particular, HIV/AIDS prevention is limited for immigrant workers. While there have not been systematic, large-scale studies of HIV prevalence among immigrant workers (HIV testing is not a requirement for documentation), previous sample testing in Trad province has shown a high HIV incidence among immigrant workers from Cambodia. There is also a growing number of AIDS cases reported at sites where there are Burmese immigrant workers, such as in Samut Sakorn province.
In the HIV/AIDS literature, knowledge of HIV risk factors is typically treated as an independent variable-a variable affecting the practice of engaging in high-risk behaviors, such as visiting commercial sex workers or not using condoms-rather than as a dependent variable. In this paper, we focus on knowledge of HIV risk factors as a dependent variable. That is, who is more likely to be better informed about HIV risk factors? As London and Driscoll note, ''[a]lthough knowledge increases alone are unlikely to substantially reduce risk behaviors, HIV/AIDS-related knowledge deficits represent a potentially important barrier to the acquisition of the skills necessary for behavior change'' (11:205) . Thus, it is important to know who is not well informed about risk factors in order to identify subpopulations to target for information and education programs.
In our extensive review of the literature we found relatively few articles that focused on knowledge of HIV risk factors as a dependent variable. In a study of HIV/AIDS knowledge among U.S.-born and foreign-born Hispanics in the United States, London and Driscoll [11] demonstrate the importance of immigrant status, national origin, and various demographic and social characteristics as factors related to HIV/AIDS knowledge. A study in Zambia [12] found that age, gender, and marital status are related to knowledge of AIDS. Studies in Zambia [12] and Thailand [13, 14] indicate that those with more education tend to have more knowledge of HIV/AIDS.
Hypotheses
Previous research has indicated that knowledge of HIV risk factors varies by gender, age, and level of education. It has been shown that men have greater access to sexually related knowledge than women. Furthermore, older individuals (within the broad 15-49 age category) and those who have more education are often better informed about HIV risk factors. However, prior research [11, 13, 14] is mixed regarding marital status and occupation as independent variables for increased knowledge of HIV risk factors.
Based on previous research, we anticipate that migrants who have higher income, who have been in Thailand for a longer period of time, who have a better command of Thai language, or who know someone who is affected by HIV/ AIDS (i.e., is infected with HIV or has died of AIDS) will have more knowledge of HIV risk factors.
Thai authorities provide information and instruction about HIV/AIDS in a variety of venues and informational channels. Migrants who have obtained instruction about the transmission of HIV/AIDS presumably have more information about HIV/AIDS risk factors. Presumably, such instruction is more effective if it is in the language of the migrant. However, instruction may be somewhat effective even if it is in a language other than the migrant's native language. This is because some migrants do speak Thai; moreover, even if a migrant does not speak Thai, if he or she obtains instruction in the presence of a co-worker from the same country, the co-worker may speak Thai and may provide a summary for the migrant in question.
Although various researchers have examined both knowledge of HIV/AIDS and incorrect beliefs about HIV/ AIDS [7, 8, 12, 13, 15] , we have not discovered any who examined the relationship between these two concepts. We hypothesize that migrants who have more knowledge of HIV risk factors will have fewer incorrect beliefs about HIV/AIDS.
Methods

Data
Data for this study were drawn from the Baseline Survey for the Evaluation and Monitoring of the Prevention of HIV/AIDS among Migrants Workers in Thailand Project (PHAMIT). A detailed description of the sample design has been published [16] . The target population focused on male and female migrant workers from Myanmar and Cambodia. These workers-both legal and illegal-were selected from their workplaces. The recruitment was undertaken in workplaces of all sizes and included informal and unregistered workplaces. Overall, 3,426 migrant workers were interviewed, according to the following procedures.
The universe for the Baseline Survey was based on ''Statistical Data of Irregular Migrant Worker Registration under the Resolution of the Cabinet 2001'' and ''Estimates of Undocumented Marine fisheries'' provided by the Raks Thai Foundation (a non-government organization in Thailand). Based on these data on the registered and estimated migrant workers, the research team decided to conduct research in 17 of the 24 sites of the PHAMIT project, including 15 of the 22 coastal provinces (to provide a good sample of marine fisheries, fishery-related work, factory work, and others) as well as two inland provinces (Chiang Mai and Tak).
A stratified sample design based on nationality, province of work, and occupation was used. Specifically, the following strata were included in the sample design: [1] Myanmar marine fisheries in coastal provinces; [2] Myanmar fishery-related work in coastal provinces; [3] Cambodian marine fisheries in coastal provinces; [4] Cambodian fishery-related work in coastal provinces; [5] Myanmar factory work in the north (Chiang Mai and Tak); and [6] Myanmar ''other work'' in the north.
For each of these strata, the number of migrants to be interviewed was calculated as a proportion of the estimated population of migrant workers according to the data provided by the Resolution of the Cabinet 2001. For all the coastal provinces, 0.46% of the estimated migrant population was drawn as the sample. For the two inland provinces, the sample consisted of 0.23% of the estimated migrants for each of the two provinces and each of the two occupational groups. Because of the different sampling fraction used for different strata (i.e., 0.46% and 0.23%), weighting was used.
Due to the fact that a majority of migrant workers are undocumented, it was not possible to obtain a listing of all migrants and to draw respondents from a sampling frame. Therefore, the snowball technique was used to recruit respondents. The field supervisor developed a worksheet and located ''seeds'' (the starting cases). The seeds were identified in the program area and roughly spread out over the migrants' settlement quarters. From each seed, interviewers would identify about 11 additional respondents. The total number of seeds was calculated by dividing the target number of cases by 11. For the marine fisheries, male migrants age 15-49 were interviewed. For other occupation groups, migrant men and women in the same age group were interviewed. The respondents identified by the seeds did not have to be of the same sex and occupational group as the seed. The field supervisor attempted to allocate seeds proportionally in different areas and by sex and occupational groups in order to maximize the spread of recruited respondents according to the actual settlement pattern and distribution of migrant workers in work-related activities.
The field survey was carried out from early April to late June 2004. There were 3,426 completed interviews, compared to the target of 3,537. The completion rate was 96.9%.
Four versions of the questionnaire were developed (English, Thai, Burmese, and Cambodian). The translations were made by professionals who work in the research areas of health and HIV/AIDS research. A pretest was conducted in Samut Sakhon in March 2004.
Variables
Most of the basic variables are defined in Table 1 .
Knowledge of HIV risk factors was based on seven items, detailed in Table 2 . A knowledge index was created by summing the number of correct responses to the seven items. Some respondents have incorrect beliefs about HIV, detailed in Table 3 .
Results
About 77% of the total sample were men (N = 2,597), while about 23% of the total sample were women (N = 777). The distribution of the sample across the independent variables, by sex, country of origin, and region where the respondent was working is shown in Table 4 .
The sample of international migrants is relatively young, with a plurality of migrants in the 15-24 age group. Marital status differed by sex, country of origin and location in Thailand. While most male migrants are single (72%), most female migrants are married (54%). However, a substantial minority of married migrants were not living with their spouse at the time of the interview.
A plurality of migrants had 1-4 years of education (36%), but nearly as many had 7 years or more (32%). Not surprisingly, the occupational distribution varied by gender and location of work. A clear majority of migrant men in coastal areas were seafarers, while a clear majority of migrant women in coastal areas worked as fish processing laborers. Since the north is far from the coast, no men or women in the north worked as either seafarers or in fish processing. The median income of the migrants was 120 Baht per day (i.e., about $3.29). The median income varies by location and nationality; it varies little by gender.
About 27% of migrants have lived in Thailand for one year or less; about 36% have lived in Thailand more than a year, up to four years; and about 36% have lived in Thailand for more than four years. In general, migrants from Cambodia came to Thailand more recently than migrants from Myanmar.
A substantial minority (28%) of migrants indicate they do not speak Thai; 27% say they speak Thai ''a little''; 34% Can a woman with HIV or AIDS transmit the virus to her newborn child through breast feeding?
Yes 80
No 6
Don't know 13 report their Thai language ability is ''fair''; while 10% say it is ''good''. Most immigrants (86%) have heard of HIV/AIDS, but this varies by nationality and gender. A substantial minority of immigrants learned of HIV/AIDS only after coming to Thailand.
A substantial minority of migrants report that they know someone infected with HIV/AIDS (38%) or who died of HIV/AIDS (39%).
A majority of migrants (79%) have received some instruction on the spread of STI/HIV/AIDS. Migrants who received such instruction typically received it in either their native language or in the Thai language.
By necessity, these last three questions-knowing someone who is infected with HIV/AIDS or who died of the disease and the language of instruction-were only asked of those immigrants who indicated they had heard of HIV/AIDS at the time of the survey. Thus, the 12% of men and 18% of women who had never heard of HIV/AIDS were not asked those three questions. These respondents were also omitted, for the same reason, from the analyses in Tables 2, 3 , 5, and 6, leaving 2,917 respondents included in the analyses.
The overall degree of knowledge of HIV risk factors is reported in Table 2 . The results indicate a fairly high level of knowledge about the risk factors involved in transmission of HIV. An HIV risk factor knowledge index was created by summing the number of correct answers (i.e., ''yes''). The index ranges from 0 to 7, with the responses positively skewed. The mean is 5.6, while the median is 6.0. Fully 34% have a score of 7, indicating they had correct knowledge on all seven items. Another 29% have a score of six. Only 3% had a score of zero. Alpha for the index is 0.82. Some migrants have incorrect beliefs about HIV/AIDS. Some of these incorrect beliefs are reported in Table 3 . The most prevalent incorrect belief is that a person can get HIV/ AIDS from a mosquito bite if the mosquito has drawn blood from an HIV/AIDS infected person (49%). About 20% believe a person can get HIV/AIDS by sharing a meal with someone who is infected, and a similar percent (23%) believes that a healthy-looking person cannot transmit HIV/AIDS. About 12% incorrectly believe that there is a cure for HIV/AIDS. There is also a fair amount of uncertainly on these points, with between 12% and 22% indicating they ''don't know''.
We had intended to form a scale of incorrect beliefs, but the four items pertaining to incorrect beliefs do not form a cohesive scale; Cronbach's alpha for such a scale would be only 0.36. We examined the relationship between each of the six pairs of incorrect beliefs. Since there are three possible responses for each item (yes, no, don't know), these are 3 9 3 tables. Among the six tables, no more than 16.9% of the immigrants indicate an incorrect belief on both items in any one table. Across the six tables, the mean percent of immigrants who have an incorrect belief on both items is only 8.3%.
The effects of all independent variables on knowledge of HIV risk factors are estimated simultaneously in a multivariate model (Table 5) .
As expected, men, migrants who know someone infected with HIV/AIDS, and those who received some type of instruction on the spread of STI/HIV/AIDS tend to have more knowledge of HIV risk factors. Also, occupation is related to knowledge.
Contrary to expectation, the following variables were not related to knowledge of HIV risk factors: income, the duration of time a migrant has been in Thailand, the Other  100  100  100  100  100  100  100  100  100  Income per day   20-80 Baht  15  12  26  7  12  5  33  39  38   81-100 Baht  30  32  22  33  28  37  6  25  17   101-150 Baht  38  39  35  40  31  40  42  31  38   151-800 Baht  17  16  18  19  29  18  18  4  8   Total  100  100  100  100  100  100  100  100  100   Time in Thailand   0-6 months  14  15  11  11  10  32  31  16  11   7-12 months  13  13  13  12  12  21  19  10  12   13-48 months  36  35  40  36  44  29  31  38  37   49 months+  36  37  36  41  33  18  19  36  39   Total  100  100  100  100  100  100  100  100  100   Thai language ability   Do not speak  28  25  38  21  32  32  33  36  45   A little  27  27  25  24  30  52  51  22  18   Fair  34  36  28  41  30  16  12  34  27  Good  10  11  9  14  8  0  3  7  10   Total  100  100  100  100  100  100  100  100  100 Have you ever heard of HIV/AIDS ?   Yes  86  88  82  86  76  97  94  88  85   No  14  12  18  14  24  3  6  12  15 Before you moved to Thailand, did you know of HIV/AIDS? Yes  66  70  52  64  32  96  88  75  67   No  34  30  48  36  68  4  12  25  33 migrant's Thai language ability, location in Thailand, and country of origin. Surprisingly, the strength of the effect on knowledge of risk factors does not depend very much on whether the instruction about the spread of STI/HIV/AIDS was in the migrant's native language or another language. This result is intriguing, so we explored it in more depth in Table 6 .
The first panel of Table 6 shows that Thai language ability is not systematically related to whether or not the immigrant received instruction on STI/HIV/AIDS. That is, those who have better Thai language ability are not systematically more likely (nor less likely) to receive such instruction. The second panel of Table 6 , which is limited to those immigrants who received some form of instruction, shows that among immigrants who did receive such instruction, those who had less Thai language competency were more likely to receive instruction in their native language, as opposed to receiving it in Thai.
Several conclusions can be made. A large majority of immigrants (about 80%) received instruction on STI/HIV/ AIDS; 88% of these (and 69% of all immigrants in the sample) received such instruction in their native language; and the better the Thai language ability of an immigrant, the more likely that immigrant was to receive instruction in Thai.
Finally, we assess the relationship between knowledge of HIV risk factors and incorrect beliefs.
As mentioned above, the four possible incorrect beliefs do not form a scale. However, it is still possible to examine the relationship between knowledge of HIV risk factors and holding incorrect beliefs. We do so by examining the correlation between the knowledge of HIV risk factors and the four incorrect belief items. These correlations are all low. Specifically, the correlations between knowledge of HIV risk factors and incorrect beliefs are as follows: mosquito bite, -0.18; sharing a meal, -0.07; healthylooking person, -0.06; and the existence of a cure, -0.08; thus, the mean of the four correlations is only -0.10. 
Summary and Discussion
This study is based on structured interviews with 3,374 immigrant workers. Most of the analyses focus on the 2,917 immigrants who have heard of HIV/AIDS. Inasmuch as the sample is comprised of men and women from Cambodia and Myanmar pursuing a variety of occupations in 17 provinces in Thailand, the sample is broadly representative of immigrants working in the 24 (primarily coastal) provinces targeted by the PHAMIT project.
It turns out that age, marital status, and income are not related to knowledge of HIV risk factors. However, as expected, men have more knowledge of risk factors. Also, immigrants with more education have more knowledge of risk factors. Seafarers have less knowledge of HIV risk factors than do immigrants in other occupational groups; perhaps most of the opportunities to learn about HIV risk factors are available on shore. Note: Percents may not add to 100 due to rounding error 1 The ''don't know'' category on incorrect beliefs is omitted for these correlations.
We had thought that immigrants who had been in Thailand longer and those who had better Thai language ability would have had more opportunities to learn about HIV risk factors. Surprisingly, neither of these is related to knowledge of HIV risk factors.
We anticipated that immigrants who knew people who were infected with HIV/AIDS or who had died of HIV/ AIDS would be more motivated to learn about HIV risk factors and would know more about HIV risk factors. These expectations were confirmed.
Immigrant workers are fairly knowledgeable about HIV risk factors. Many immigrants, especially those from Myanmar, have become aware of HIV/AIDS since arriving in Thailand. The vast majority (86%) had heard of HIV/ AIDS at the time of the survey, compared to only 66% before coming to Thailand. In other words, the percent of immigrants who had heard of HIV/AIDS increased by 20 percentage points while they were in Thailand, and only 14% of the immigrants remained unaware of HIV/AIDS at the time of the interviews.
Among those who have heard of HIV/AIDS, the average immigrant can correctly identify 5.6 out of 7 risk factors. Further, those who obtained instruction about the spread of STI/HIV/AIDS had more knowledge of HIV risk factors. Those who have been providing such instruction seem to have done a good job of making such instruction available in the native language of the immigrant. Those who did obtain the instruction in Thai language tend to be those who already have some facility with the Thai language. These results are consistent with the idea that the programs to inform immigrants of the risk factors for HIV are fairly effective.
Gaps in knowledge about HIV risk factors still remain. Women, persons with less than five years of education, seafarers and agricultural workers, those who do not personally know anyone with HIV/AIDS, and those who have not yet received instruction in HIV/AIDS are the ones most likely to have gaps in their knowledge of HIV/AIDS risk factors.
Identifying these gaps provides guidance about where to focus future attempts to inform migrants about HIV risk factors. While it is difficult to identify those who do not know anyone with HIV/AIDS, the results suggest that it 
